Great Egret Preference for Catfish Size Classes
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Abstract.—Scveral species of ish-eating birds are commonly observed near aquaculoure facilities in the southern
United States. An understanding of the relationships between these birds and specific commodities 1s needed to in-
terpret and manage bird impacts to agquacultural production. We conducted two foraging experiments to evaluate
the preference of Great Egrets ((dea afba) tor three specific size classes of Channel Carfish {{etafurus punctatus). Dur-
ing six no-choice feeding wials, egrets consumed significantly more small (7.5-10 cm} fingerlings than medium (13-
18 cm) or large (23-25 cm) catfish. Egrets caprured 19 large catfish, and ingested only two, cven when no other fish
were available, During (wo-choice trials, Great Egrets significandy preferred small fingerlings 10 mediwm-sized tish,
and mediinn-sized catfish 1o large fsh. Handling time was directly related to the size of catfish ingested. Handling
thne was inversely related 1o the number of catish ingested from eaclh size ¢lass, paricularly when Greal Egrets were
given a choice between two catfish size classes. Thus, we infer that the case of caplure and physical defenses (e.g..
catfish spines) associated with particular foods afteer Great Egret foraging preferences. Management of Great Egret
impacts to aquacultural production should focus on dispersing egrets from ponds containing smail (<18 cm) Chan-
nel Catfish, rather than generalized dispersal acall ponds on all farms. Reeeived { October 2000, accepled 18 April 2001,
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The commercial production of fresh-
water fish (i.e., aquacultre) in the southern
United States is the fastest growing agricul-
tural enterprise in the country. Southern
aquaculture  primarily  involves  about
100,000 ha of finfish (e.g., Channel Catfish
[Tetalurus puncietus], particularlv in Missis-
sippi, Arkansas, Alabama, and Louistana;
bait fish {Carassius and Notropis spp.], espe-
cially in Arkansas; and shellfish (c.g., craw-
[Procambarus  spp.]. especially  in
Louisiana) and salmonid production [Salmo
and Oncorhynchus spp.]). Several species of
fish-eating birds (e.g., Double—crested Cor-
morants [ Phalacrocorax auritus], American
White Pelicans |[Pelecanus erythrorhynchos],
Great Blue Herons [Ardea herodias), Great
Egrets [Ardea alba]) are commonly observed
at or near aquaculture facilities. An under-
standing regarding the foraging preferences
of these birds is nceded to assess their rela-
tive impact to fisheries production and possi-
ble alternatives for managing such impacts.

Previous research has investigated wad-
ing bird food habits (Miranda and Collazo

fish

1997; Young 1998} and their potential ef-
feets on aquacultural production (Avery e al.
1999; Glahn ¢i al. 1999; Hov 1994; King and
LeBlance 1995). However, few studies (in-
cluding no captive experiments) have exam-
ined the preference of egrets for various
sizes of fsh (see Ross 1994; Willard 1977).
We conducted this study o determine the
preference of Great Egrets for three size
classes of Channel Catfish. Tt Great Egrets
prefer particular sizes of fish, then catfish
farmers might be able o concentrate their
management efforts on ponds containing
such preferred size classes,

METHODS

Caprures and Foraging Experimenis

We used modified, solt-catch [oothold traps (King #f
al, 1998) to live capture three Great Egrets in the dela
region of western Mississippi. All caplures were con-
ducted in accordance with @ carrent, Mississippi scien-
tilic collecting permit. We transported birds to the
Mississippi Field Station of the National Wildlife Re-
search Center. and weighed, banded. and inspected
them for general health. Birds swere maintained in indi-
vidual owtdoor cages (2.1 mx 1.2 m x 1.2 m} [or at least
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seven dayvs (i.e.. acclimation period) before they were
released inte adjacent. 0.18 ha flight pens (one egretin
cach of three pens). Egrews acclimated in these pens for
at least seven additional dass before westing, During this
acclimanion peviod, cach bird was offered live catfish (7-
25 em, ad (bihon) in twe plastic wading pools (20 < 100
cm). Fish were restocked dailv based on consumption.

Each of owo foraging experiments consisted of six
foraging trials (2.5 hours per nal). All wrials were con-
ducted within five hows after sunrise on consecutive
davs. Each bird was offered live catfish in both wading
poals during each foraging nial, Following each tial,
cgres were again offeved catfish (7-23 cm, ad fibitum) in
two plastic wading pools untl 17.00 h, when access to
tood was deprived until the next morning’s foraging tri-
al. Foraging behavior was monitored from a 3-m high
observation tower on the west side of the flight pens. An
observer used binoculars. a spouing scope, and a stop-
watch, clock, and ape recorder to measure and record
the frequency of successful and nnsuccessful foraging
atteraps at fish within pools, The handling tme was re-
corded (1o the nearest second) for each fish caprured
during the first hour of each foraging trial. The fate
(i.e., ingested or dropped) of each captured catfish was
also recorded for subsequent analyses.

The first foraging experiment evaluated the abun-
dance of small. medium, and large catfish consumer
when only one size class was offered during each trial.
This experiment consisted of six wals during which
each egret was offered each of three size classes of car-
fish (two rephicate trials; one size class per wrial), These
length classes were 7.5-10 am {small, average weight =
1.G9£0.02 00 N = 50), 15-18 ain (medivm, avervage weight
=26.7 £ 0.26 g N = 300, and 2325 ain (large, average
weight = 842 £ 0.94 g N = 50). The nunber of fish in
cach pool was balanced based on biomass. The size class
offerved during the first trial was randomly determined
so that each of the three egrets was offered a dilferent
size class. The size class offered during the second lorag-
ing trial was similarlv determined so that each bird was
oftered a class dillerent than that oflered during the
first trial. Each bird was oflered the remaining size class
during the third trial and the pattern of presemation
was repeated during trials 1-6 for each egrel.

The second foraging experiment evaluated cgret
preference for three catfish size classes. Thix experi-
ment consisted of two replicates of three, two-choice
foraging trials (i.e., six foraging trials with the following
size-class pairs: 7.3-10 and 15-18 cn {small-medium},
7.5-10 and 23-25 cm (small-large). and 19-18 and 23-25
cm (medium-large). The size-class combination was ran-
domized so thar (1) 1he theee hivds were offererd a
unique combination each trial during the firse and last
three mials, and (2) cach bird was offored cach combi-
TN 011 TWO 0CCasions,

Statistical Analvses

The randomized block designs of hoth foraging
experiments were anahzed wsing the general hincar
model procedure (PROC GEM) of the Statistical Analv-
sis Svstem {SAS 19893, The dependent measure for both
studies was the number (i.e., abundance) of catfish con-
sumed during foraging trials. For the first (no-choice)
foraging experiment, factors were birds {i.e., blocks:
error = hird-v-trial interaction). wials (i.e.. oflering
cach size class 1o cach bird during 1wo replicare trials),
size classes (7.3-10, 13-18, and 23-25 ¢ fish), and 1he
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rial-byv-size class interaction (to assess possible leaning
cttects through the studv). The factors of the sccond
{two-choice) foraging experiment were birds (¢rror =
bird-bvtrial interaction), trials, weauments (cach two-
way combination of size classes: d.f. = 2), sive classes. and
the mrial-hvsize class interaction. This interaction was
used 10 analvze differences in egret preference for vari-
aus size classes during two conscoutive foraging trials.

Differences in handling times among cathish size
classes were similarly anahzed uvsing a randomized
block design and PROC GLM. The handling time mod-
els considered the size classes and fate (ingested or
dropped) of all catfish caprured during foraging trials.
The size class-bv-[ate interaction was analvzed tor han-
dling time differences in hoth foraging cxperiments.
Tukev's post-hor contrasts were used o separate the
means of all significant ANOVA effects. We considered
standard crror (SE) as the measuremoent of variance
about each of these means.

RESULTS
No-choice Experiment: Size-specific Foraging

The number of catfish consumed by egrets
differed among size classes (P <0001, F, =
29.91) when one size class was available dur-
ing trials. The number of small catfish con-
sumed was greater than the number of larger
fish (15-18 and 23-25 cm) that were con-
sumed during this experiment (Tukey P <
0.05; Fig. 1). Only two large cathish were con-
sumed during this experiment. No signifi-
cant differences among hirds (I, = 0.17),
between trials (F, .= 0.54), orin a wial-by-size
class interaction (F, , = (.74) were observed.

The average handling time associaled
with each catlish size class also differed in
this experiment (P < 0.001, F,,, = 18.58).
Egrets handled mediumsized catfish for
more time than large fish, and large catlish
were handled longer than small fish (P <
(.05; Fig. 1). Egrets caprured and dropped
twice as many catfish as those that were in-
gested, and more time was spent handling
fish that were ingested {relative (o fish that
were capuured and dropped) in this experi-
ment {I’ <0.03; Fig. 2a). A size class-hy-fatc in-
teraction was also ohserved (P <0.001,F, =
0.02). Considering this interaction, the aver
age handling fime for catfish that were in-
gestedd was greatest for large ish, and the
handling time for medium-sized fish was
longer than that for small fish (P <0.05). The
average handling time for catfish that were
captured and dropped was greatest for large
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Figure 1. Mean (zSE) mumber of small (7.5-10 cm), me-
dium (15-18 cm), and large {23-25 cm) Channel Cacfish
consumed by 3 captive Great Egrets when offered one
size class (no-choice) during iwo replicate foraging trials
with each size class. The lower half of this figure illus-
trates the average time (£SE) that 3 Great Egrets han-
dled catfish during this experiment.

fish (P < 0.05), but did not differ between
medium-sized fish and small fish (P > 0.03).

Two-choice Experiment: Size Preference

During the second foraging experiment,
the number of Channel Catfish ingested dit-
tered among treatments (P < 0.001, F,,, =
14.43), Most catfish were consumed when
small and Jarge fish were available during the
trial (Tukey P < 0.0%). Egrets also preferred
certain catfish size classes (P < 0.001, F,,, =
23.82). Egrets preferred small catfish to larg-
er {13-25 cm) size classes, and more 15-18 ¢in
catfish werc consumed than large fish (P <
0.05; Fig. 3). Thus, egrews preferred small
catfish ro medium-sized fish, and medium-
sized catfish to large fish. Only two large cat-
fish were consumed during this experiment.
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Figure 2. Number of catfish and mean (1SE) handling
time (sec.) for catfish ingested, and captured and
dropped by 3 captive Great Egrets during the No-Choice
Experiment {a) and the Two-Choice Experiment (h).

No significant differences among birds (F,
= 0.41}), bewween trials (F,,, = 1.39), orin a
trial-by-size class interacton (F,,, = 2.08)
were found.

The average handling time associated
with each catfish size class again dilfered in
this cxperiment (P < 0.001, F,,, = 14.71).
Egrets handled large catlish for more time
than smaller fish (7.5-18 em), and the han-
dling uime of medium-sized catfish was great-
er than that for small fish (P < 0.05; Fig. 3).
Fgrets ingested nearly three times as many
catfish as those that were captured and
dropped, and morc time was spent handling
fish that were ingested (P < 0.05; Fig. 2b}. No
size class-by-fate interaction was observed in
this experiment.

DISCUSSION

Overnight [ood deprivation elfectively
conditioned active foraging by captive Great
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Figure 3. Mean (+5E) number of small (7.5-10 cm), me-
dium (15-18 em), and large (23-25 cm) Channel Catfish
consumed by 3 captive Great Egrets when offercd two
size classes (two-choice) during two replicate foraging
trials. The lower half of this figure illustrates the aver-
age time (+SE) that 3 captive Great Egrets handled cat-
fish during this experiment.

Egrets during the morning foraging trials of

this study. When Great Egrets were offered
catfish of one length class during foraging
trials, we observed them to strongly prefer
small catfish fingerlings to larger catfish (15-
25 cm; Fig. 1). Considering the relative mass
differences among fish length classes, Great
Egrets consumed more biomass of medium-
sized catfish than small fish during the first
(120 versus 64 g, respectively) and second
(104 versus 35 g) foraging experiments. On
average, egrets consumed approximately 25
g of farge catfish during the first experiment
and approximatcly 10 g ol large fish during
the second experiment. When given a
choice between pairs of three size classes,
however, Great Egrets preferred (i.e., con-
sumed more, by number) small to medium
catfish, and medium to large fish (Fig. 3).

WATERBIRDS

The results from the present captive
study are consistent with field obscrvations
necar tidal flats and freshwater impound-
ments (Willard 1977), as well as those on
commercial aquaculwure facilities in Ala-
bama (Ross 1994}, Willard {1977) found
that Great Egrets at the Brigantine National
Wildlife Refuge in southeastern New Jersey
mostly consumed 7.6-10.2 cm fish. Ross
(1994) observed Great Egrets consuming
cultured catfish that averaged 13.9 cm in
fength, Thus, Great Egrets seem to prefer
relatively small fish (<18 cm) in captivity and
natural waters, as well as near southern
aquaculture facilities.

Handling time was directly related to the
size of catfish ingested curing both foraging
experiments (Figs. 1 and 3). Handling time
was inversely related to the number of catfish
ingested from each size class, particularly when
Great Egrets were given a choice between
two catfish size classes (Fig. 3). Thus, factors
of handling time (casc of capture, physical
defenses) associated with particular foods
appear to affect Great Egret foraging pretfer-
ences. The ingestion ot large catfish by Great
Egrets may also be limited by the presence of
large (pectoral and dorsal) catfish spines,

Since the trial and trial-by-size class fac-
tors were insignificant in both foraging stud-
ies, Greal Fgre( preference for catfish sive
classes did not change between trials. Given
the same amount of time to forage during all
trials of both experiments, Great Egrets were
observed to drop twice as many fish as those
that were ingested when only one size class
was available during the experiment (Fig.
2a}. In contrast to the first experiment, how-
ever, egrets were observed to ingest nearly
three times as many fish as those that were
captured and dropped during the Two-
choice Experiment (Fig. 2bj.

The catfish industry in the United States
includes farms designed for the production
of catfish fry and fingerlings {<15 em catfish
10 be cultured in grow-oul ponds on the
same or other farms), food fish (0.5-0.7 kg
catfish for human consumption), and brood
fish (large catfish maintained for fry produc-
tion). Food fish arc grown from fingerlings
on approximately 90-95% ol the acreage as-



GREAT EGRET FORAGING BEHAVIOR

sociated with the southern catfish industry.
Techniques used to minimize Great Egret
depredation at aquaculture facilities could
most efficiently be emploved near ponds
containing catfish fingerlings and small
stockers (<18 cm long).
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